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PROBLEM TO BE SOLVED: To Improve immobilizing yield of a protein in a 
method for immobilizing the protein through the carboxyl group of carboxy 
terminal of the protein to a carrier by utilizing amino bond forming reaction 
through a cyanocysteine residue. SOLUTION: In immobilization of a protein 
represented by formula I: NH2-R1- COOH (R1 represents arbitrary amino acid 
residue chain), a protein represented by formula II: 
NH2-R1-CO-NH-CH(CH2-SCN)-CO-NH-R2'COOH (R1 has the above meaning; 
R2 represents chain of arbitrary amino acid residue rich in acidic amino acid, 
strongly negatively charging in nearly neutral and bringing isoelectric point of the 
compound of formula II to acidity) is reacted with an immobilizing carrier 
represented by formula III: NH2-Y (Y represents an immobilized carrier having a 
primary amine as a functional group) to produce the objective immobilized 
protein represented by formula IV: NH2-R1-C0-NH-Y (R1 and Y have the above 
meanings). Data supplied from the esp@cenet database - Worldwide 
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[JB^^S] -«5\: (1 ) NH2-R,-C00H (jll'l^, R, 

©iOH^-fttfcV^T, -m^ (2) NH2-Ri-(»-NH-CH((31 

2-SCN)-CONH-R2-C00H (sC*, Ri {i±ie<7)Et*Sr^' 
R2{i*tt#jfiT-5l<fttC^gf«L, a-P5^ (2) CO 

s^fl-ri.se®^, ( 3 ) NH2-Y {^'p. Yii 

(4 ) NH2-R1-CO-NH-Y (RifcJ;tA"Y(i;i:tlc±IEO» 

a. 
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NH2-R1-C00H (1) 

NHa-Ri -C(>-NH-CH(CH2-SCN)-CO-NH-R2-C00H (2) 

NH2-R1 -CO-NH-CH (CHa -SCN)-C0-NH-1 

(5) 

[0001] 

[mncom-tmmm] ^mii. m^mmm 

[0002] 

[mmm m&mmmmmmzmmix 

^ : t'rar) k*K mmm^in^T^mmmz^'^i 
fzm^mmcommx/^timm uzmmmnsm 

m^^t'*<nhh.x\^^&, 

[0003] mm^imt. mmmmi r s 
m<r)mmm>m:im\.x . -m'm^ummz 

^^■fhzttf^±i,z\'^hhx\^h. mm. i^xr^y 

Xii^. :iv)Km'&immt^:Lbizi.*). i^XT^y 

^m\m^itixmm(^m'&iti'iio^bi)-^xt 
tfz. ')'jy9m\i. T^ymimm\,zM-th. z 

^^^u^- 5 ymii^)i'^^^i^)i'^^t-t6ztt^^. f])V 

f'jfflti.MbK;E«i, s.'^ncnT^mumzm^'t 

m^it^ixh-^m.mvimx^ti:\<-^^j:}^(r>wmmt. 
[0 0 04] zfiC:>a)^m^mm-thtzibi,z, i^rji^ 

579mi^mm) mmixm^nm/i^^^^i^^m 
^j\^4(^i^f\^miiftxm^<ti-hKmtfmmti. s 



^{3) 
NH2-Y (3) 

(3^+, yii-mny^tmmtixttmzm 
mmt. ) x^^^tim^ittmt^^'^hztiz 

NHj-Ri-CO-NH-Y ( 4 ) 

[ ii*iH 2 ] -fiist ( 2 ) cr>m&m<. -m^^ ( 5 ) 

l2 (CH3)-C0-(NH-CH(CH2-COOH)-C0]„-OH 

tl.#a*^l5ai6$nTV^I. (!Nfll¥10-283669-t# 
[0005] SeSSr;??;!-;^'^^/*^^-®^^.!.^^ 

mi:itLxm'^tiztizi:f). mtmmm-s>f>t 

[0006] 

[3%Bfl*^')B^LJ:3tf l.iSS] U^L=5r**-4>, v-T^ 

(1) NH2-R-CO-NH-CH(CH2-SCN)-CO-X + NHj-B -«• 
NH2-R-CO-NH-B 

m2-mm.<r)-m7iy-it^mmt. ) x 

[0007] Zcr)Ti Ffe-a-ffMRlSfi, 

(2) NH2-R-CO-NH-CH(CH2-SCN)-CO-X + HjO N 
Hj-R-COOH + Z 

Ritim(D7iymmmcr>mM. xw, oHt 
coiigi, z itixcoz--^ 5 y f-rv y y-4-;<?;i^*=Jf V 
[0008] xm^ti^^ri- vmimm- (c.R.jaco 

bson, M.H.Schaffer, G.R.Stark. T.C. Vanaman, J.Biol 
ogical Chemistry, 248, 6583-6591 (1973) #B1) , Rt/ 

(3) NH2-R-CO-NH-CH(CH2-SCN)-CO-X -* NH2-R-CO-N 

H-C(CH2)-C0-X 

[0009] T'^$ixi)^>}-xryaAi«-r&. 0 - 
mmmxi^ryi^xT^ y^*>'Th Kor^-ytc 

ISJift'^'^RjC ( Y.Degani , A.Patchornik, Biochemistr 
y, 13,1-11(1974)#H3) cORJEtM^WCg.I-?.ii:*^ 
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[00 10] 

mmmmtitzibcD^m ^m^i. ( i ) 

\,z-m.-fhztt-^, m&'&mmAim\mz-thz 
}i\,zii^^i[>ii^-mmx'^mi~<'m^^hzti:^ 

co^iE^**^'^^ s t comment:, 
1 0 0 1 n fip^. *%Bj{4, TiB-ffiis'i ( 1 ) x-m^ 
tLim&mmm^ittitiMz. -m ( i > t, 
Tie-^^ ( 6 ) t'^SfLS i/ry v-xf-^ ynmi^ 
tt^^ri- ¥X'K':)dpm'£X'mzi^mth^r^ f 

n(ytirzm>\i^t^T§i~m^ (2) x-m^titi^T 
ymi^i-imBMt:. rm-m^ ( 3 ) x-m^ti^- 
mnytr^ti m^imw t^m^-\i:hztizx<o. 
TiE-jK^ (4 ) x'm^Mm^m&mmmxKm 

[0 0 1 2] ( 1 ) NH2-R,-C0OH 

-m.^ { 2 ) NHj-Ri -CO-NH-CH(CH2-SCN)-CO-NH-R2-CO 
OH 

-m: ( 3 ) NH2-Y 

( 4 ) NH2-R1 -C0-NH-R2-C0-NH-Y 

-fS^ ( 6 ) NH2-CH(CH2-SCN)-CO-NH-R2-COOH 
[00 13] 

[^^(ommmm] ^WMirmm-thizht:*). hk 

(2) t'^$iii>ii^ge«^itis-ri.iC:^*^j)i>. -?• 
\^xnozti}^X'^?>. 

[00 14] BP*>s -wt^ { 1 ) x-Tik^titmm^^ 

NH2 -Ri -CO-NH-CH (CH2 -SH) -CO-NH-Cl 
(9) 

[00 18] RiiiUMcoTiymnmcom 
m. nitsm-im. )x^h. trz~m^ ( 2 ) co 

NH2-R1 -CO-NH-CH (CH2 -SCN) -CO-NH-i 
(5) 

I.. 

[0019] -«i5\: ( 8 ) [IP^. ±f2^NH2-R,-CO-NH- 
CH(CH2-SH)-C0-NH-R2-C00H)*><p. (2) IWh. 



NH2-CH(CH2-SH)-C0-NH-R2-C00H ( 7 ) 
^ a- h'-rSiifE^ t SrlS-^-f S t Id J: 0 , 

-«i5i: ( 8 ) 

NH2-R1 -CO-NH-CH (CHj -SH) -CO-NH-R2 -COOH ( 8 ) 

(5t;*. Riii±Mmm^t. Rili. 4«ttf^jSi:'5S 
< I.ONH2-R1 -C0-NH-CH(CH2-SH)-C0-NH-R2 

^SrH-r. ] 

[0015] x'^s^ixm^s&m^-)'tmiii' 
imi. ■itiii^m^j:iLm±^V!i}X'^m^-t. -e 

(f. M. Iwakura et al., J. Bio.Chem. 111:37-45 (199 

2)#HS) immth zh^z^^. %m^x'hti\mx'{> 
nmx^hzhii-t^. -m, (6) x'TTi^tihrn^m 

[0016] -m.-^ ( 2 ) ttzli ( 8 ) lCfcftSR2 i: 

a«i:^ic<Sffi-§. mm. 'j'jy^rjv^-ytci^ 
xhh> wm.<m%mm%\t. ^^m.xhiv\m^ 

tcftmicJ: & S. if* L<{4, ( 2 ) t 

fdi (8) c0^mjS2r4*>4.5<7)S<0€t:^I.J:'?t, 

[0017] •?-<7)ct 0 tt'^n(r)o%wmMnb txr 

y-/l~it^U 7XJ-^y^ym^hifi ZbiJ^X^ h , t£ 

^f^:^>{^, i^rj=yx'fAy<nid!.(nmjm:ry=>y 

^z-thzuzi."^ , iyTyi^XT-fymm^irlfzrs. 
m-^m&Ki^timm'^h izbb.Ts.y mmmco^ 

hxhh. fip*>. ^%m(nmmmzii\^x . --m. 
( 8 ) (nW^%<r)Wm\i. -m, ( 9 ) 

I2 {CH3)-C0-(NH-CH(CH2-C00H)-C0)„-0H 

wm.<r)wm\t. -m, ( 5 > 

:H2 (CH3 ) -co- (NH-CH (CH2 -COOH) -CO) „ -OH 

±1 Bs^NHj -Ri -CO-NH-CH (CH2 -SCN) -CO-NH-Rj -COOH) ^^CO 
^>>Zb-if-X%h. 

100 201 v-ry-ffcissstu-cti. mn. 2-~yu- 
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5 f':^ T y $cMMM (2-n i tro-5-thi ocy anobennzoi c 
acid (NTCB)) (Y.Degani, A.Ptchomik, Biochemistry, 
13,1-11 (1974)#B3) ttzli. 

methylaminopyridinium tetraf luoroborate(CDAP) ) ^fc" 

#i>o i?"^. sHa(?)i^ry-f(:{435:iii:(J.wood &: catsipoo 

las, J.Biol.Chem. 233 , 2887 ( 1963) #,^.)c7)ie«Jc7):^ 

[002 1 ] ^^mi^zm^-^htii-m^o) rNH^-vj x- 

^K$iXl.!l^-ftffi#:i: LTJ4, -^T 5 /SSr^-TI.^ 

(±it^xmx'm^) . AF-r 5 y h (tos 

0HT'IK5g ) , EAH-fe 7 r a-X4 B jat^ i^y-t 7 r 
0-X4B (T"7v--\'A7r;i/VS/rT'!R5g) . .1^5;^ 
2 0NH C^-yy^If-vyyN'fA-ciR^) :5ri:'*^fiJffl^ 

t') ^fflv^-c;{f7;^t'-x^t'i=-sr5ys-^AL, 

10 0 2 2] -jER5t (2) CBP*>, ±12^ NH2-R,-C0-NH- 

CH(CH2 -scN) -C0-NH-R2 -cooH) T'^^ni. i^T y -ft^n/c 
ffli-&ge«i:-«t^(3)[ip%, ±ie5s:NH2-Y]T^$ni. 

SS-ftfif^tfORCJJ, l§T;P;&iJ^ftT (PH8M0) 

fcv^T. -atsc (2) x'^f^^tih'^ryit^tifzm^s 

mimz^mt. mmms.j^mizx>omHz^^ti^ 
t*^^. ( 1 ) x-^s^tii7 i m-^mf&Ri&r) 
^^r^^-mtixmrnx'^i, zmrn^^m 
tmm'p<ommizm-ti zti^^h. m^^^timm 
k LxiiX'^ifzmw^i3m\'^hcomtv^\ *^ 

x^^ii)K ^mms.i^mi]mmz'nhtLmmsix'$>ti 

[ 0 0 2 3 ] o T , m'&imm^'fr a mmx-h h *\ 

±iBlf>«ffli:f^ffl$:«IEL, -«5e (2) T-fl^? 

ni. i^rJiiLfzm^^^nmmmm-Qr^ p h & 

y-^i^^t'<OT;i^3-;H®<offi. i^'^f-;P*;UArs 

F, i/y^yi/x;p*7i-df-^^ Yt()£ifmmmxhh. 
Rm&mi. mSiXrn^^Ki&mmmhfihtiK m^^h 
mtmrnmi^ L<\mmLti:\^m. m-m. ( 2 ) 



[0024] ^^^HflT'fflV^-S. i^ry >'*«W4-r 
it ( 2 ) . J:V±i£KJf55\: ( 3 ) (7)SiE:Ai-^- 0^1. 

z<nxoti^wj:mKmi)-h±mhKim\i-^x 

iXl.ll^'fbS^Ji^T-^St (4 ) NH2-R,-C0-NH-Y (it 

izm-^-th, 

[ 0 0 2 5 ] J: a LTffioiX-^caS'fbge*'?)!^ 

mttxii. mmz:^jU7f^^i^^m^-mmmx'm-^ 

htti\ ^m\i-khfihzt^z^*)-i^^it^^h 
mmm:^otiK ^mm.zwmnzX'^x^b 

-283669-§-#HS) . 

[0026] ^^^mmmm^it-mifim^-mx'h 
hzt ir^s-ttzibiz. tmcomfi&mx'ii, r s jwm 

(AS-DHFR-G4tB&-r) SrfflV^tHSELTV^I.. 
[0027] 

WtclKB^I- im9i.t^<r>%imizi.'>xm^^ii 
<lliSW> 

mj-t^^ymmm<m^ 

[0028] ^mm^zii\yt\i. -m. ( i ) tisa 

fSSSKtLT. AS-DHFR-G4S•fflC^■CV^I., AS-DHFR- 
G40T5yiSie?iJ$:ie?iJ#-^: HC^-r. *^Mfl?'Jtfc 
^^■C«4. ^m^-<,\(r>f))Vif^^viFMZ. Cys-Ala(CAi: 
BS-t). Cys-Ala-Asp-Asp <CAD2i:D&-f). Cys-Ala-Asp-A 
sp-Asp-Asp ( CAD4 B&-^) , Cys-Al a-Asp-Asp-Asi>-Asp-As 
p-Asp (CAOetB&f ). Cys-Ala-Asp-Asp-Asp-Asp-Asp-As 
P-Asp-Asp (CAD8i:B&-r)c^5ffi®cO;K'J'<7'f-h'.S:Sl!^ 

tz. AS-DHFR-G4i: CA, CAD2. CAD4. CAD6.&l>'CAD8t <7) 
^tl^'tKT^m-^S.&M'S: . AS-DHFR-G4-CA, AS-DHFR-G4- 
CAD2, AS-DHFR-G4-CAD4, AS-DHFR-G4-CAD6, &tJf AS-DHF 

[0029] AS-DHFR-G4-CA. AS-DHFR-G4-CAD2, AS-DHF 
R-G4-CAD4, AS-DHFR-G4-CAD6, &l/fAS-DHFR-G4-CAD8^<t 
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AS-DHFR-G4-CA, AS-DHFR-G4-CAD2. AS-DHFR-G4-CAD4. A 

S-DHFR-G4-CAD6, ayAS-DHFR-G4-CAD8c7)-f^(i: . AS-DHF 
Rc7)afE?-$-fflV^Taf5^I^S<Jt-ffo7t. f Tic. AS- 
DHFRc7)jtfE^-**'St*nT'J)l)(M. Iwakura, B.E. Jones, 
J. Luo. &; C.R.Matthews, J. Biochenistry, 117: 480 
-488 (1995) #M) . 

[0030] mmTmR^z£^Wj:rti=^-mmmv 
mnm^: iiZTPt. mm^-. 7C5^$itsAs-DHFR 

COm&^li rpTZDHFR20j t^Wttf^ni^cr^;^ S h'lC 
ffl^a^ixT»<^l>(M. Iwakura, B.E. Jones, J. Luo, 8: 
C.R. Matthews, J. Biochemistry, 117 : 480-488 (19 

95) #53) « 

[003 1 ] zcom&^Mmmiz^ 2^<r>ry^ 

DNA. 5'-GGGGATCCTC TTGACAATTA GTTAACTATT TGTTATAAT 
G TATTC -3' (iB?IJ#-§- : 8) &tA' 5" -GGGGATCCCT TATGC 
ACAGC CACCGCCACC AOGACGCTCG AGGATTT,CG-3' (E?l|# 
■^ :9) pTZDHFR20$:ilMt LT. PCRffitC 0 

«*St ■& 1 1 J: •? . AS-DHFR-G4-CASr^3iT# Sjl^ 
^le^il^^tSL/i. ;coJ:atctTfl5S^U/iAS-D 
HFR-G4-CAjie?^MMfc 8 : 

lOO 2 *«7'5 V-DNA^ffl V t (Cj: 0 . PCRffit 
J: "^iiili-fl. C: fc J: O , AS-DHFR-G4-CAD2S-|&3STg' 
§)if5^^ie?lJ^#i5L/c. OT|5l«(w, AS-DHFR-G4-CAD 

2)ifEi^j«§Mfc Lmm^: 8tmm^ ■. iico2*o 

V-DNASrfflV'>AS-DHFR-G4-CAD4jtfg?'Sr. AS-DHF 
R-G4-CAD43lgi'Sr«Sai: UE^J#^:8 tE^J#-t : 12 
<0 2*<7)r7-f V-DNAS-ffl»,'>AS-DHFR-G4-CAD6aiE^ 

AS-DHFR-G4-CAD63ais^S:ilMi: imm^:8bm 
^J#^ : 13c7)2*<7)T5^ V-DNA$rfflViAS-DHFR-G4-(j\ 

[0032] AS-DHFR-G4-CA. AS-DHFR-G4-CAD2, AS-DHF 
R-G4-CAD4 , AS-DHFR-C4-CAD6 , &lXAS-DHFR-G4-CAD8-?-tl 

m(7)mm=F<7)^mimmm^^- ■. u. mmm^ i 
5, Mmm^ : 16, mm^ 17, mm^ mz^. 

mim. BaiiiHIT'WBrL;t^'0-ri>-:/<i'^'-pUC19i: 

m-^L. 'i%(,titzm^mt7"^:^i\^i±mmizmxt 

•SdttCct 0, AS-DHFR-G4-CA, AS-DHFR-G4-CAD2, AS-D 
HFR-G4-CAD4. AS-DHFR-G4-CAD6.atA' AS-DHFR-G4-CAD8 

^ti^'tii:mmmi¥'piz^m'^ . :kmi: h u x h 

10 0 3 3] z<7)Xo^zLx'i%(>titi±mm^. 3y-y 

^-(omt (15 g<7):ftta. 15g(7)»#X^X, 24gtfON 

yrhy, 30 lIlg<o7yti'U>'^^y'>ASri^^•c■v^ 

I. ) t-, 3 7J^-C'-%t§«L , ?ifil:l<? 1 0 s(mW^ 



ML, *«;100 iiigiO%-^AS-DHFR-G4-CA, AS-DHFR-G4-CA 

D2, AS-DHFR-G4-CAD4. AS-DHFR-G4-CAD6, AS-DHFR- 

\i, AS-DHFRtfO280niii<7):J]^P83tf^ii(3il00 M-icr'Srffl 

[0034] #^>tlf^AS-DHFR-G4-CA, AS-DHFR-G4-CAD 
2. AS-DHFR-G4-CAD4, AS-DHFR-G4-CAD6,S.y' AS-DHFR-G 
4-CAD8-eil-eiX^0iE?iJ4'164#S<7)7S yiST'l)!. i^X 

T^ynm(r>i/7jmt, 5nMcr)x^vyi;r$y4p 

■i?(EDTA)*-i-tf0.1MN'jXJgB?^SiffS, pH 7.4, 
AS-G4CA ($^0,032 inM)(05fgl: (0.16 mM) (02--hD 
-5-f-*vTyS-f«#i?(NTCB)S:an;i, Siat'4 l^F^R 

m^^h^tliZiimi'itz. ym-th^:^-vumM 
m<r)mm<nWt'&<nmM ( i®7fef^^=13 . 600M- i cm 

[0035] i^TV'ftRJiBJSA^^jO^RjeONTCBSt/^'^ 

(ij'yJ^^AX: <^25 x 150 mm) ^^X^fzfiWMZ 
J;'5ff-5fc. )§M^tLT«i, 5niMcr)xf-U->->-'T5>' 
4»i?(EDTA)S-tt;10mMiiiSi?Si«?S, pH 9.5S-fflt^ 

m\z%^ii>\zS^\^tz. 

[0036] '\^thfitzi^:K^A yi?-yr J\\.^flfzPS>-^ 
HFR-G4-CA. AS-DHFR-G4-CAD2, AS-DHFR-G4-CAD4, AS-DH 
FR-G4-CAD6,&y" AS-DHFR-G4-CAD8-eil-etLf>)20 rag (.^ 
10-8|ioles)ffl<,^T, 5inlcor5y-fe;WD7T'f {Mt 
^m-C'II^ ; T5y-^W4, ^10-5inoles NH^/inl Y 

±M«280niiic7)iS?tg5:ilS-ri..Ii:(cJ;Off-3;t;. S 

i>\ 'f7j-yffli:f^ffltJ;'9Tsy-fe;i'D7r>f ytciS^ 

\zm^-kw,'st£ifih'^'mKm^'uh^i-z, ^nts^in 

mMfc^rl.J;3tcKClS-jD;i, iSMgaM^il^L/i. 
*$igJglMt tahXo \zm^nt I. ^ 1 1 J: O , 3f y 

r^yti-iomL-th^Uztsi'r^^ VkJMBm.ti-h. iSM 

[0037] C<7)J; a tLT5l<i6/c[i^^L$ix^cgaK 

i6, -S4MOtSM^r^J^'y>§mSr3iL, 
^-^ LT <-^l>gaK?:^^4cav ^bS Udik, 10m M 'J y 
pH 7.0T'TO-fl:L, JSK^^r-i^'yiilffltci 
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$mi. ( mco^T^itim ; 22100 M- 1 cm- 1 ) . mM 

[0038] 



:^;iy;K:^t/5RSfe(HICGly-Gly-Gly-Gly-Cys-Ala-(Asp)n®B^^^ 



mm 



rlM KCl) 



(+1M RCl. 



AS-DHFR 

AS-DHFR-G4-CA 

AS-DHFR-G4-CAD2 

AS-DHFK-G4-CAD4 

AS-DHFH-G4-CAD6 

AS-DHI^-G4-CAD8 



18.2 
25.1 
19.4 
15.8 
24,6 
16.3 



11.3 
14.2 
6.4 
6.9 
10.8 
8.9 



18.1 
15.3 
6.7 
5.6 
8.1 
8.7 



10 
16. 
7. 



0. 
9.' 
12, 
10.4; 
16.1^ 
7.4i^ 



[0039] z<7)^mi. m^itimThiTs.y-^ii' 
^mm (%) (i. looxIllS'^Lsaft/^5Aaa4t'4 



[ 0 0 4 0 ] ^2 1;, ioMm/5ommmmmim\'^t'i 

[00411 

im2] 



m2 



@^^msf)$ (K) 



AS-DHFT^ 


0.0 


0.0 


4,70 


-10 


AS-DHFT^-G4-CA 


39,0 


19.8 


4.70 


-10 


AS-DHFT^-G4-CAD2 


65.4 


30.2 


4.54 


-12 


AS-DHI^-G4-CAD4 


64.5 


56.4 


4.42 


-14 


AS-DHFK-G4-CAD6 


67.1 


53.3 


4.32 


-16 


AS-DHFH-G4-CAD8 


46.6 


46.3 


4.24 


-18 



[00421 m2ti-i^m'^i}^^^xoiz. m^immii. 
:f}/\^^^^'^^m^z'^^^7)i:^'jmnmm-ti^ 

f-^-scj timMzm<Lti^\^x\'^i>. 

[00431 



m^xmmtth - t t-X'% h . fSl{c#li¥10-283669 

i^m^itLxm^\t^titzm^\tm.m^i. ^x^cnm 
^irnx'^hzh b , -mm^wi^ixm.^^ 

[0044 1 
SEQUENCE LISTING 



!(7) 000-247999 (P2000-* 

<;110>; DIRECTOR - GENERAL OF AGENCY OF INDUSTRIAL SCIENCE AND TECHNOLOGY 

<;120>; PROCESS FOR PREPARING IMMOBILIZED PROTEINS 

<:130>: 11900258 

<;160>; 18 

<;170>: Windows 95 

<;210>: 1 
<:211>: 163 
<;212>; PRT 

<;213>; Escherichia coli 
<:400>; 1 

Met He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly Met 

15 10 15 

Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 

20 25 30 

Arg Asn Thr Leu Asn Lys Pro Val He Met Gly Arg His Thr Trp Glu 

35 40 45 

Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He He Leu Ser Ser 

50 55 60 

Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu 
65 70 75 80 

Ala He Ala Ala Ala Gly Asp Val Pro Glu He Met Val He Gly Gly 

85 90 95 

Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 

100 105 110 

Thr His He Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

115 120 125 

Glu Pro Asp Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp 

130 135 140 

Ala Gin Asn Ser His Ser Tyr Ser Phe Glu He Leu Glu Arg Arg Gly 
145 150 155 160 

Gly Gly Gly 

<:210>; 2 

<:211>: 165 

<:212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Designated is an amino acid sequence of AS-DHFR-G4-CA. 



<;400>; 2 

Met He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly Met 
1 5 • 10 15 



!(8) 000-247999 (P20 



Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 

20 25 30 

Arg Asn Thr Leu Asn Lys Pro Val lie Met Gly Arg His Thr Trp Glu 

35 40 45 

Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn lie lie Leu Ser Ser 

50 55 60 

Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu 
65 70 75 80 

Ala lie Ala Ala Ala Gly Asp Val Pro Glu He Met Val He Gly Gly 

85 90 95 

Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 

100 105 110 

Thr His He Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

115 120 125 

Glu Pro Asp Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp 

130 135 140 

Ala Gin Asn Ser His Ser Tyr Ser Phe Glu He Leu Glu Arg Arg Gly 
145 150 155 160 

Gly Gly Gly Cys Ala 
165 

<;210>: 3 
<:211>; 167 
<;212>: PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Designated is an amino acid sequence of AS-DHFR-G4-CAD2. 
<;400>; 3 

Met lie Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly Met 

1 5 .10 15 

Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 

20 25 30 

Arg Asn Thr Leu Asn Lys Pro Val He Met Gly Arg His Thr Trp Glu 

35 40 45 

Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He He Leu Ser Ser 

50 55 60 

Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu 
65 70 75 80 

Ala He Ala Ala Ala Gly Asp Val Pro Glu He Met Val He Gly Gly 

85 90 95 

Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 

100 105 110 

Thr His He Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

115 120 125 

Glu Pro Asp Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp 

130 135 140 

Ala Gin Asn Ser His Ser Tyr Ser Phe Glu He Leu Glu Arg Arg Gly 
145 150 155 160 



i(9) 000-247999 (P2000-KH99 

Gly Gly Gly Cys Ala Asp Asp 
165 

<:210>; 4 
<;211>; 169 
<;212>: PRT 

<;213>; Artificial Sequence 

<;220>; 

<:223>; Designated is an amino acid sequence of AS-DHFR-G4-CAD4. 
<;400>; 4 

Met He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly Met 

15 10 15 

Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 

20 25 30 

Arg Asn Thr Leu Asn Lys Pro Val lie Met Gly Arg His Thr Trp Glu 

35 40 45 

Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He He Leu Ser Ser 

50 55 60 

Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu 
65 70 75 80 

Ala He Ala Ala Ala Gly Asp Val Pro Glu He Met Val He Gly Gly 

85 90 95 

Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 

100 105 110 

Thr His He Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

115 120 125 

Glu Pro Asp Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp 

130 135 140 

Ala Gin Asn Ser His Ser Tyr Ser Phe Glu He Leu Glu Arg Arg Gly 
145 150 155 160 

Gly Gly Gly Cys Ala Asp Asp Asp Asp 
165 



<:210>; 5 
<;211>; 171 
<:212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Designated is an amino acid sequence of AS-DHFR-G4-CAD6. 
<;400>; 5 

Met He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly Met 

15 10 15 

Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 
20 25 30 



(t 0) )00-247999 (P20 



Arg Asn Thr Leu Asn Lys Pro Val He Met Gly Arg His Thr Trp Glu 

35 40 45 

Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He He Leu Ser Ser 

50 55 60 

Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu 
65 70 75 80 

Ala He Ala Ala Ala Gly Asp Val Pro Glu He Met Val He Gly Gly 

85 90 95 

Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 

100 105 110 

Thr His He Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

115 120 125 

Glu Pro Asp Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp 

130 135 140 

Ala Gin Asn Ser His Ser Tyr Ser Phe Glu He Leu Glu Arg Arg Gly 
145 150 155 160 

Gly Gly Gly Cys Ala Asp Asp Asp Asp Asp Asp 
165 170 



<;210>; 6 

<;211>; 173 

<:212>: PRT 

<;213>; Artificial Sequence 



<;220>; 

<;223>; Designated is an amino acid sequence of AS-DHFR-G4-CAD8. 
<;400>; 6 

Met He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly Met 

1 5 10 15 

Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 

20 25 30 

Arg Asn Thr Leu Asn Lys Pro Val He Met Gly Arg His Thr Trp Glu 

35 40 45 

Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He He Leu Ser Ser 

50 55 60 

Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu 
65 70 75 80 

Ala He Ala Ala Ala Gly Asp Val Pro Glu He Met Val fie Gly Gly 

85 90 95 

Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 

100 105 110 

Thr His He Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

115 120 125 

Glu Pro Asp Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp 

130 135 140 

Ala Gin Asn Ser His Ser Tyr Ser Phe Glu He Leu Glu Arg Arg Gly 
145 150 155 160 

Gly Gly Gly Cys Ala Asp Asp Asp Asp Asp Asp Asp Asp 
165 170 



it I) )00~247999 (P2000- 1^9 



<;210>; 7 
<;211>; 554 
<;212>; DNA 

<;213>; Escherichia coli 
<;400>; 7 

ttgacaatta gttaactatt tgttataatg tattcatgag cttaactaac taatccggaa 60 

aaggaggaac ttccatgatc agtctgattg cggcgctagc ggtagatcgc gttatcggca 120 

tggaaaacgc catgccatgg aacctgcctg ccgatctcgc ctggtttaaa cgcaacacct 180 

taaataaacc cgtgattatg gggcgccata cctgggaatc aatcggtagg cctttgcccg 240 

gccgcaaaaa tattatcctc agcagtcaac ccgggaccga tgatcgggtt acctgggtta 300 

aatcggtcga cgaagccatc gcggccgcag gtgacgtacc agaaatcatg gtgattggcg 360 

gcggacgcgt ttatgaacag ttcttgccaa aagcgcaaaa gctttatctg acgcatatcg 420 

atgcagaagt ggaaggcgac acccattttc cggattacga gccggatgac tgggaatcgg 480 

tattcagcga attccacgat gctgatgcgc agaactcgca tagctattcg ttcgaaatcc 540 

tcgagcgtcg ttaa . 554 

<;210>: 8 

<:211>; 45 

<:212>: DNA 

<;213>; Artificial Sequence 
<:220>: 

<;223>; Designated is a primer for the amplification of ASrDHFR-G4-CA gene 



<;400>; 8 

ggggatcctc ttgacaatta gttaactatt tgttataatg tattc 45 

<;210>: 9 

<:211>; 50 

<;212>; DNA 

<;213>; Artificial Sequence 
<:220>; 

<:223>; Designated is a primer for the amplification of AS-DHFR-G4-CA gene 

<;400>; 9 

ggggatccct tatgcacagc caccgccacc acgacgctcg aggatttcg 50 

<;210>; 10 

<;211>; 55 

<;212>; DNA 

<;213>; Artificial Sequence 
<:220>: 

<;223>; Designated is a primer for the amplification of AS-DHFR-G4-CAD2 ge 
ne. 



(t2) )00-247999 (P2000~hL?9 



<:400>: 10 

ggggatccct taatcatctg cacagccacc gccaccacga cgctcgagga tttcg 55 

<;210>; 11 
<:211>: 55 

<;212>; DNA 

<;213>; Artificial Sequence 
<;22()>: 

<;223>; Designated is a primer for the amplification of AS-DHFR-G4-CAD4 ge 
ne. 

<;400>; 11 

ggggatccct taatcatcat catctgcaca gccaccgcca ccacgacgct cgagg 55 

<:210>: 12 

<;211>; 55 

<:212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Designated is a primer for the amplification of AS-DHFR-G4-CAD6 ge 
ne. 

<:400>; 12 

ggggatccct taatcatcat catcatcatc tgcacagcca ccgccaccac gacgc 55 

<;210>; 13 

<:211>: 60 

<;212>: DNA 

<;213>; Artificial Sequence 
<:220>; 

<:223>; Designated is a primer for the amplification of AS-DHFR-G4-CAD8 ge 
ne. 

<;400>: 13 

ggggatccct taatcatcat catcatcatc atcatctgca cagccaccgc caccacgacg 60 

<:210>: 14 

<;211>: 651 

<;212>; DNA 

<:213>; Artificial Sequence. 
<;220>: 

<;223>; Designated is a nucleotide sequence of AS-DHFR-G4-CA gene. 

<:400>; 14 

ggggatcctc ttgacaatta gttaactatt tgttataatg tattcatgag cttaactaac 60 



its) )00-247999 (P2000-(6599 



taatccggaa aaggaggaac ttccatgatc agtctgattg cggcgctagc ggtagatcgc 120 

gttatcggca tggaaaacgc catgccatgg aacctgcctg ccgatctcgc ctggtttaaa 240 

cgcaacacct taaataaacc cgtgattatg gggcgccata cctgggaatc aatcggtagg 300 

cctttgcccg gccgcaaaaa tattatcctc agcagtcaac ccgggaccga tgatcgggtt 360 

acctgggtta aatcggtcga cgaagccatc gcggccgcag gtgacgtacc agaaatcatg 420 

gtgattggcg gcggacgcgt ttatgaacag ttcttgccaa aagcgcaaaa gctttatctg 480 

acgcatatcg atgcagaagt ggaaggcgac acccattttc cggattacga gccggatgac 540 

tgggaatcgg tattcagcga attccacgat gctgatgcgc agaactcgca tagctattcg 600 

ttcgaaatcc tcgagcgtcg tggtggcggt ggctgtgcat aagggatccc c 651 



<:210>; 15 
<;211>: 657 
<;212>: DNA 

<:213>: Artificial Sequence 
<;220>; 

<;223>: Designated is a nucleotide sequence of AS-DHFR-G4-CAD2 gene, 
<:400>: 15 

ggggatcctc ttgacaatta gttaactatt tgttataatg tattcatgag cttaactaac 60 
taatccggaa aaggaggaac ttccatgatc agtctgattg cggcgctagc ggtagatcgc 120 
gttatcggca tggaaaacgc catgccatgg aacctgcctg ccgatctcgc ctggtttaaa 240 
cgcaacacct taaataaacc cgtgattatg gggcgccata cctgggaatc aatcggtagg 300 
cctttgcccg gccgcaaaaa tattatcctc agcagtcaac ccgggaccga tgatcgggtt 360 
acctgggtta aatcggtcga cgaagccatc gcggccgcag gtgacgtacc agaaatcatg 420 
gtgattggcg gcggacgcgt ttatgaacag ttcttgccaa aagcgcaaaa gctttatctg 480 
acgcatatcg atgcagaagt ggaaggcgac acccattttc cggattacga gccggatgac 540 
tgggaatcgg tattcagcga attccacgat gctgatgcgc agaactcgca tagctattcg 600 
ttcgaaatcc tcgagcgtcg tggtggcggt ggctgtgcag atgattaagg gatcccc 657 

<:210>; 16 
<;211>; 663 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<:223>; Designated is a nucleotide sequence of AS-DHFR-G4-CAD4 gene. 
<:400>; 16 

ggggatcctc ttgacaatta gttaactatt tgttataatg tattcatgag cttaactaac 60 
taatccggaa aaggaggaac ttccatgatc agtctgattg cggcgctagc ggtagatcgc 120 
gttatcggca tggaaaacgc catgccatgg aacctgcctg ccgatctcgc ctggtttaaa 240 
cgcaacacct taaataaacc cgtgattatg gggcgccata cctgggaatc aatcggtagg 300 
cctttgcccg gccgcaaaaa tattatcctc agcagtcaac ccgggaccga tgatcgggtt 360 
acctgggtta aatcggtcga cgaagccatc gcggccgcag gtgacgtacc agaaatcatg 420 
gtgattggcg gcggacgcgt ttatgaacag ttcttgccaa aagcgcaaaa gctttatctg 480 
acgcatatcg atgcagaagt ggaaggcgac acccattttc cggattacga gccggatgac 540 
tgggaatcgg tattcagcga attccacgat gctgatgcgc agaactcgca tagctattcg 600 
ttcgaaatcc tcgagcgtcg tggtggcggt ggctgtgcag atgatgatga ttaagggatc 660 
ccc 663 



(a4))00-247999 (P2000-E99 



<;210>: 17 

<:211>; 669 

<;212>; DNA 

<;213>; Artificial Sequence 



<;220>: 

<;223>; Designated is a nucleotide sequence of AS-DHFR-G4-CAD6 gene. 
<:400>: 17 

ggggatcctc ttgacaatta gttaactatt tgttataatg tattcatgag cttaactaac 60 

taatccggaa aaggaggaac ttccatgatc agtctgattg cggcgctagc ggtagatcgc 120 

gttatcggca tggaaaacgc catgccatgg aacctgcctg ccgatctcgc ctggtttaaa 240 

cgcaacacct taaataaacc cgtgattatg gggcgccata cctgggaatc aatcggtagg 300 

cctttgcccg gccgcaaaaa tattatcctc agcagtcaac ccgggaccga tgatcgggtt 360 

acctgggtta aatcggtcga cgaagccatc gcggccgcag gtgacgtacc agaaatcatg 420 

gtgattggcg gcggacgcgt ttatgaacag ttcttgccaa aagcgcaaaa gctttatctg 480 

acgcatatcg atgcagaagt ggaaggcgac acccattttc cggattacga gccggatgac 540 

tgggaatcgg tattcagcga attccacgat gctgatgcgc agaactcgca tagctattcg 600 

ttcgaaatcc tcgagcgtcg tggtggcggt ggctgtgcag atgatgatga tgatgattaa 660 

gggatcccc 669 



<;210>: 18 

<;211>: 675 

<;212>; DNA 

<;213>; Artificial Sequence 



<;220>; 

<;223>; Designated is a nucleotide sequence of AS-DHFR-G4-CAD8 gene. 



<;400>; 18 












ggggatcctc 


ttgacaatta 


gttaactatt 


tgttataatg 


tattcatgag cttaactaac 


60 


taatccggaa 


aaggaggaac 


ttccatgatc 


agtctgattg 


cggcgctagc ggtagatcgc 


120 


gttatcggca 


tggaaaacgc 


catgccatgg 


aacctgcctg 


ccgatctcgc ctggtttaaa 


240 


cgcaacacct 


taaataaacc 


cgtgattatg 


gggcgccata 


cctgggaatc aatcggtagg 


300 


cctttgcccg 


gccgcaaaaa 


tattatcctc 


agcagtcaac 


ccgggaccga tgatcgggtt 


360 


acctgggtta 


aatcggtcga 


cgaagccatc 


gcggccgcag 


gtgacgtacc agaaatcatg 


420 


gtgattggcg 


gcggacgcgt 


ttatgaacag 


ttcttgccaa 


aagcgcaaaa gctttatctg 


480 


acgcatatcg 


atgcagaagt 


ggaaggcgac 


acccattttc 


cggattacga gccggatgac 


540 


tgggaatcgg 


tattcagcga 


attccacgat 


gctgatgcgc 


agaactcgca tagctattcg 


600 


ttcgaaatcc 


tcgagcgtcg 


tggtggcggt 


ggctgtgcag 


atgatgatga tgatgatgat 


660 


gattaaggga 


tcccc 








675 



[00453 -t. 

mnmyV-T-^Xh] E?i)#^8 : AS-DHFR-G4-CA^t^K^^il|@fflc7)7•7^-7- 
ifi?'I#^2 : AS-DHFR-G4-CAC7)r5yi!ffi^J$r.Tx-r. i^^t. 

Wm^S : AS-DHFR-G4-CAD2(7)TSyiiEi?lJ2rS^-t. E^J##9 : AS-DHFR-G4-CAiig^«i|iffli^r7'f V- 
mm^5 : AS-DHFR-G4-CAD6«OrS/KE9"JSrS^ 10: AS-DHFR-G4-CAD2ji(Ei^iii|ifflW5^ 

E!?>J#^6 : AS-DHFR-G4-CAD80TSyi?E?"J&S^ E^J##1 1 : AS-DHFR-G4-CAD4ji{£^JM«lffl<Or5'f 



(as) )00-247999 (P2000->S% 



2 : AS-DHFR-G4-CAD6iiei^ti1@ffl<7)r7 

Se^iJS-^ 1 3 : AS-DHFR-G4-CAD83ifE^ti*iffl(J5r7 

mm^l4 : AS-DHFR-G4-CAjlf5^«?)7^p3}-f-h'ffi 

Bd5iJ#-§-l 5 : AS-DHFR-G4-CA[)2jig^<05^pjJ-f-K 



1 6 : AS-DHFR-G4-CAD4afE^c7)7 ^' U'jj-f- H 
lE^iJS^ 1 7 : AS-DHFR-G4-CAD eae^iOjf ^' l^^J-f- 
1 8 : AS-DHFR-G4-CAD8jifS^<505^'l':t^ 



[^aiBl^El 1^12^220 (1999. 1 2. 
22) 

[^iEWIEl] 

mjEMmms^'i 0012 

[00123 

-^jl; ( 1 ) NH2 -Ri -COOH 

HRjC ( 2 ) NH2 -Ri -C0-NH-CH(CH2 -SCN)-CO-NH-R 

2 -OOOH 

-m^ ( 3 ) NH2 -Y 

( 4 ) NH, -R, -m-NH-Y 

—^5^ ( 6 ) NH2 -CH{CH2 -SCN)-C0-NH-R2 -COOH 



[¥^fflIE2] 

mmmms^] 0025 

[0025] zcox 0 ^cLT#<bi^?tlas^Lse«c^^t 

c7)Mg2:^^icS±t ^ C t # h ( t#liT10-28366 
9^#!i) . 



